Chronic pancreatitis is characterized by irreversible damage to the pancreas that leads to pain and/or exocrine and endocrine insufficiency [1] [2] [3] . Abdominal pain is the most common and distressing symptom and is the most common indication for endoscopic or surgical intervention [1, 4, 5] . One of the mechanisms responsible for pain in chronic pancreatitis is obstruction to the pancreatic duct by strictures or calculi and relief of this obstruction by surgical or endoscopic drainage relieves pain in a majority of patients [6] [7] [8] . Endoscopic drainage procedures for relief of pain include pancreatic sphincterotomy, dilation of pancreatic strictures, removal of pancreatic stones and the placement of pancreatic stents to overcome the obstruction [8] .
On plain X-ray of the abdomen, pancreatic calcification can be seen in up to 30% of patients with chronic pancreatitis [4] . The advent of newer imaging modalities like computed tomography (CT) has improved the ability to detect pancreatic calcification [9] . Up to 70% of patients with alcohol-related chronic pancreatitis can have pancreatic calcification after 10 years of disease [10] . The calcification can be either due to parenchymal or ductal calculi. Pancreatic duct calculi have been reported in 50% to 90% of patients with chronic pancreatitis and there is higher incidence of ductal calculi in patients with tropical pancreatitis [2, 11] .
The ductal calculi cause obstruction leading to an increase in intraductal as well as parenchymal pressure and ischemia, thus causing pain [12] . The factors correlating with pain are the stone size and the diameter of the pancreatic duct.
The goal of endoscopic treatment for chronic painful pancreatitis with ductal calculi is complete clearance of calculi from the duct, thus relieving the obstruction and pain [13] [14] [15] [16] .
Endoscopic extraction of pancreatic duct calculi is usually more difficult than extraction of bile duct stones because pancreatic stones are generally spiculated, hard and multiple, and on many occasions are impacted behind strictures. Endoscopic sphincterotomy followed by balloon or Dormia-assisted stone extraction is usually successful when the stones are of small size and are located in the head or body of the pancreas, and there is no ductal stricture [17] . The presence of ductal stricture or large calculi creates difficulty in endoscopic clearance and requires either decrease in the size of calculi by breaking them into small pieces or enlarging the ampullary orifice so as to successfully deliver intact large stones.
Endoscopic balloon sphincteroplasty of the papilla has been used to enlarge the papillary orifice and to successfully extract intact ductal calculi >1 cm, especially radiolucent stones [18] . However, this technique is technically demanding, and has potentially serious complications including bleeding, retroduodenal perforation and pancreatitis [18] . An alternative method is to break the large stones into small pieces so that they can be easily extracted through the papilla. This can be done by using mechanical lithotripsy, intraductal electrohydraulic lithotripsy (EHL) and extracorporeal shock wave lithotripsy (ESWL). Mechanical lithotripsy using a throughthe-scope mechanical lithotripter is technically difficult and is not successful in all cases with large pancreatic calculi, especially when there is difficulty in grasping large stones [19] . Intraductal EHL is cumbersome and requires specialized and expensive equipment [20] . ESWL, which works by concentrating focused short waves on stones and causing their disruption, was first used in the field of gastroenterology by Sauerbruch et al. in Germany for fragmentation of gall bladder stones [21] . Thereafter the same authors used it for fragmentation of pancreatic duct stones [22] . Subsequently a number of investigators have used it for fragmentation of pancreatic stones [14] [15] [16] . Radiopaque stones can be easily targeted by ESWL under fluoroscopy. Radiolucent stones can be targeted using ultrasound-guided shock wave lithotripsy or by injection of contrast through the nasopancreatic catheter.
After pulverization of the stones by ESWL, the fragmented stones can be retrieved endoscopically. Long-term follow up studies have shown that ESWL combined with endoscopic drainage of the pancreatic duct relieves pain and may avoid the need for surgery in approximately two-thirds of patients [23] . The success rate of pancreatic duct clearance by ESWL varies from 37.5% to 100% and pain relief is observed in 79-100% of cases [20, 24] . Guda et al. in a meta-analysis described the role of ESWL in the management of chronic calcific pancreatitis [20] . They enrolled 16 studies (none were randomized or case-control studies) with a total of 491 patients, and concluded that ESWL itself, or through facilitation of successful duct clearance endoscopically, leads to improvement of pancreatic pain. Some studies have suggested that breaking of stones to <2 mm in size by ESWL alone is effective in providing relief in pancreatic pain as these small stones are spontaneously cleared.
Ohara et al. reported a pilot study showing that the application of ESWL alone led to spontaneous clearance of stone fragments and complete relief of pain in 79% of patients [25] . Later, a randomized controlled trial also evaluated the efficacy of ESWL alone (26 patients) compared with ESWL plus endoscopic clearance (29 patients) of pancreatic duct stones in patients with painful chronic pancreatitis and dilated pancreatic duct [26] . The authors found that 2 years after treatment, 10 (38%) patients in the ESWL group had relapse of abdominal pain whereas 13 (45%) in the ESWL plus endoscopy group had relapsed (OR 0.77; 95% CI, 0.23-2.57). One month after treatment, the main pancreatic duct (MPD) diameter as assessed by secretin-MRCP had also significantly decreased in both groups, by a mean of 1.7 mm (95% CI 0.9-2.6; p<0.001); however, the difference between the two groups was not significant. Also by Kaplan-Meier estimates of pain relapse rates for the ESWL alone and combined group were 35.2% and 42.6%, respectively by 1 year, 39.3% and 46.7% by 2 years, and remained stable at 43.3% and 46.7% from 3 to 7 years; the pain relapse rates did not differ between the two groups. Importantly, in spite of almost similar effectiveness of therapy in relief of pain, the treatment costs per patient were three times higher in the ESWL combined with endoscopy group compared with the ESWL alone group (p=0.001). The authors concluded that ESWL is a safe and effective preferred treatment for selected patients with painful calcified chronic pancreatitis and combining endoscopy with ESWL adds to the cost of patient care without improving the outcome of pancreatic pain. All these studies have demonstrated that ESWL is a safe technique with low complication rates. The minor complications of ESWL include skin or duodenal contusion, exacerbation of pancreatitis, mild abdominal discomfort and asymptomatic hyperamylasemia. Serious complications reported include hepatic sub-capsular hematoma, splenic rupture, splenic abscess, cholangitis, pancreatitisrelated sepsis, hemosuccus pancreaticus and fluid collections with complication rates ranging from 0% to 20% [27] .
In India, idiopathic chronic pancreatitis is the most common form of chronic pancreatitis [3, 4] and a study from southern India has shown that pancreatic duct stones in tropical pancreatitis are often large and dense as compared to other etiologies of chronic pancreatitis [28] . It would be interesting to know the effect of ESWL in these large and dense stones. In the current issue of the Journal, Tandan et al. from Hyderabad report a prospective observational study evaluating the efficacy of ESWL in 1,006 patients with chronic calcific pancreatitis (CCP). Out of 1,006 patients, 927 (92.1%) patients had idiopathic CCP [29] . ESWL was done in patients with calculi >5 mm in size; patients with isolated pancreatic tail calculi, extensive calculi in the head, body and tail, multiple MPD strictures, associated pancreatic head mass, pseudocyst, pancreatic ascites and pregnancy were excluded from the study. Pancreatic sphincterotomy was not done prior to ESWL and in patients with radiolucent stones, a naso-pancreatic catheter was inserted prior to ESWL. The authors used a 3rd generation ESWL machine (Delta Compact, Dornier Med Tech., Wessling, Germany) that has both bi-dimensional fluoroscopic and ultrasound targeting facility. Following successful ESWL, the fragments were cleared by ERCP with pancreatic sphincterotomy, which was performed within 48 h of fragmentation. The authors felt that pancreatic sphincterotomy followed by basketing would clear the pancreatic duct effectively as the calculi in idiopathic pancreatitis are dense. Pancreatic duct stents were placed in all patients with ductal strictures and in patients where duct clearance was considered to be incomplete. The stents were removed within 3 to 6 months after adequate clearance was achieved, and in patients with associated ductal strictures, they were replaced.
Seven hundred and ninety-four patients had multiple ductal calculi and 781 patients had calculi located only in the head region of the pancreas. Following ESWL, the authors could achieve complete clearance of the duct in 762 patients (76.2%) and partial clearance in 173 patients (17.3%), which is comparable to earlier published results. Two hundred and ninety-two patients needed one session, 370 patients needed two sessions, 300 patients needed three sessions and the rest needed four or more sessions of ESWL for successful fragmentation of the ductal calculi. One hundred and eighty-eight (18%) patients had associated ductal stricture and stents were placed in 542 (54.2%) patients. Pancreatic sphincterotomy was done in 938 (93.8%) patients. ESWL could not fragment the calculi to <3 mm diameter or clear the pancreatic duct of <50% of stone volume in 71 (7%) patients. Of the 935 successful patients, 846 patients reported for follow up at 6 months. There was significant decrease in the visual analogue score for pain as well as the use of analgesics.
The authors need to be complimented for conducting this study with a large number of patients with CCP and demonstrating that ESWL is effective in pulverizing pancreatic stones in these patients in India also. This study reconfirms the results of the earlier study done by the same group evaluating the effectiveness of ESWL in 250 patients with tropical pancreatitis and multiple radiopaque stones [27] . It has been demonstrated that multiple stones located throughout the duct, stones impacted behind strictures, stones predominantly in the pancreatic tail, or stones associated with complex parenchymal disease such as inflammatory masses do not usually respond well to endoscopic therapy [17] , and these patients were excluded from the current study. Thus, the authors rightly chose patients with CCP who were most likely to benefit from endoscopic therapy. In this selected group of 1,006 patients with CCP, ESWL failed in 71 patients. It would be interesting to know the variables that were different in patients who had successful outcome versus those in whom ESWL failed to fragment the stones. Also, as the authors have admitted, 6-month follow up is too short a period to assess the efficacy of any interventional therapy for pain in CCP, as this disease is characterized by remissions and relapses and longer follow up is required to assess the effect of the therapy not only on pain but also on endocrine and exocrine functions of the pancreas. We feel that more studies are required to demonstrate whether in our patients with chronic pancreatitis, ESWL alone is as efficacious as ESWL plus endoscopic drainage, as treatment costs are higher in the ESWL plus endoscopic drainage compared with ESWL alone.
In conclusion, this study emphasizes the fact that any therapy will give best results when the best, most suitable patients are selected. Sherman et al. reported that factors that favored endoscopic removal of stones were stones in the head and body of the pancreas, smaller number of stones, stone diameter less than 10 mm, absence of impacted stone and absence of downstream strictures. Patients with multiple stones required multiple sessions of ESWL and longer duration of treatment [13, 30] . The most suitable patients for endotherapy of stones in chronic pancreatitis are those who have single or multiple stones located in the main duct without ductal strictures. In such patients, ESWL can help in fragmenting the large stones to small pieces so that can be easily removed endoscopically. Patients with stones located upstream to tight strictures, patients with stones and multiple strictures, patients with stones in the pancreatic tail region and patients with associated inflammatory head mass are usually not suitable candidates for pancreatic endotherapy.
The success of endoscopic therapy for pancreatic stones is dependent on the patient, the performer and the institution. It is worth remembering that each of these has limitations. Therefore, if you chose your patients carefully all these shocks are worth your while.
